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The invention relates to a static mixer with precision cast elements .n 
accordance with the preamble of claim 1, to a cast element for a mncer 
of this kind, and to a method for manufacturing the mixer as well as to 


uses. 


A static mixer by means of which highly viscous polymer melts can be 
homogenized is known from EP-A 0 646 408. This mixer can be used as 
a mixer head in the nozzle of an injection molding machine or as a melt 
mbcer following the helix of an extruder. It is assembled from cast 
elements and intermediate elements and has a cylindrical shape. The 
cast elements contain structures, for example grid structures, wh.ch 
effect a mixing process in ^ through-flowing melt. The structures wh.ch 
are shown in-EP-A 0 646 408 are built up of layers which contam 
passages and which are oriented parallel to a central axis. In a preferred 
embodiment the intermediate elements together with parts of the cast 
elements, namely with flange-like reinforcing rings, form a tubular 
jacket, within which a plurality of mixer structures are arranged one 
behind the other. In adjacent mixer structures the layers are m each 
case displaced^th respect to one another by a predetermined angle, 
preferably by 90'. In order that this displacement is reliably produced m 
the assembly of the static mter, cams are molded on the reinforcmg 
-rings and cut-outs are provided at the intermediate elements m a 
manner which is complementary to the cams. In a correct assembly the 
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cams nt into the correspondmg cut-outs and thus provide tor a 
predetermined orientation of the elements. 

The cast elements can be manufactured by means of precision casting 
to within tolerances of 0.1 mm. For use in iniection — « 
this tolerance is insufHcient. Because of the sealing, a total length of the 
static mixer which is to be strictly observed is required in machmes of 

this kind. 

The object of the invention is to further develop the static mixer of the 
named embodiment in such a manner that a predetermined total length 
of the mixer, such as for example is required in injection moldmg 
machines, can be manufactured precisely. This object is satisfied by 
static mixer which is characterized in claim 1. 

The static mixer contains precision cast elements which are arranged 
along a central axis and which in each case have a reinforcement region 
at their circumference which extends over the entire circumference 
These cast elements are assembled with intermediate elements to form 
a cylindrical body. Joint locations between the elements form surfaces 
which stand transversely to the central axis. For each isolated cast 
element, in a rotation about its central axis, the joint locations are 
accessible to machining tools tor subsequent machining - in particular 
for grinding or turning. As a result of the subsequent machimng a 
predetermined total length of the mbcer in the direction of the central 
axis can be precisely achieved. 

In the known cast elements a required subsequent machining is made 


# 
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e.e.en. a su— ~ ^^^^^^ 

brought into a predetermined shape from 

^th it being possible to produce the re,u.ed precs.o 

, . , ,o 4 relate to advantageous embodiments of the 
subordinate claims 2 to 4 relate ^.^ ^^^^ 

^er in accordance with the — ^^^^^^ , „.^od for 

>3 the respective subject of cla,ms 5 to S.^^^m ^^^^^ 

• mixer in accordance witn tne mv 

manufacturing the mixer 


relates to uses of the mixer. 


, • A^r. the following with reference to the 
The invention will be explained in the follow g 


drawings. Shown are: - 

, -I- „f r^f the cast element in accordance 
a first embodiment of the cast c 

with the invention having a reinforcing ring, 

intermediate element fitting with the cast 


Fig. 1 


Fig. 2 


an end of an m 
element of Fig. 1, 


Fig. 3 


Fig. 4 


Fig. 5 


a developed projection of the circumference of said 
reinforcing ring and a corresponding developed 
projection of the intermediate element, 

an oblique view which illustrates a part of a mixer in 
accordance with the invention, 

a longitudinal section through a nozzle which -contains 

- a mixer head, 
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a perspecave illustration of the end region of the first 
embodiment of the mixer in accordance with the 


invention, 


Figs. 7, 8 


Figs. 9, 10 


• in Fie 3 of a second and of a 

developed projections as m Mg- o 

third embodiment, respectively, and 

developed projections of the reir^forcing rings of two 
further embodiments. 

•4.1^ T?;rr 1 rs^n be manufactured 
1 in prcordance with Fig. 1 can dc mcx 

A cast "j;;^ , ,.3ting mold is formed by means 

through a prects>on casting m 
of a wax body, the application of a ceramic jacket 
s.bse,uent removal of the wax and a flring of the ™c -cUet. By 
casting method, a tolerance of about 0. 1 mm ^ * 

fit Ilsuallv the cast element 1 is cast irom d 
attainable accuracy of fit. "^"^''^'^ 1 also 

metallic alloy. With other castmg methods casting 

f„.„ired of ceramic material or plastic. A gndwork 3 - namely 
be "--f-"-;^; ; _ ^ ^ng 4 form the cast element 

the mixer structure an ^ ^^^^^^^^^ ^^^^ 

1 in the form of a monolithic body. The gr 

webs 31 which are arranged in layers 32. The layers 32 

parallel to a central axis 10. The webs 31 of adjacent layers 32 cross 

parallel to respect to the 

one another and enclose a uniform angle of 45 w 

1 • 1 n This anele can also have a value 
direction of the central axis 10. This angle cd 

10 and .0-. The fiange-like ring 4 is a — - 
Which extends over the entire circumference of the cast element . 
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XH. static .ixer is asse.Ued .o. a p.uralit, cast "s J. »d 
intertnediate e«s 2, see FiS- 2, which are a^^anged ^on^*^ 

, , ».is 10 and which thus form a cylindncal body. The m.xer 
central ax.s 10 and ^^^^^^^^ 

structures 3 are formed m such a m , rt„ not make contact. 

>- ' H , .^Oa and 30b of adjacent cast elements 1 do not maK 

" ° Tld 2 are in contact at joint locations which are formed 
The elements 1 and 2 are ^ 

-.-Shaped 3. of the intermediate elements 2. 

;r ' ::^rrra!d 20a%0b form the only joint locations. ,n 
These surfaces 40a, circumference of the reinforcing nng 

Pig. 3 a developed projecUon of the crcum ^,,„,„, 

rif^vplooed projection of the intermeaidL 
4 and a corresponding developed P J 4 can be placed onto 

2 are illustrated. Arrows 420 indicate how the ring 4 can P 

, ; o The lateraLlines 400 and 400' and. 
the intermediate element 2. The ^^^^ ^^^^ 

respectively, 200 and 200' are intersection hnes at 
the circumference is enclosed (angles 0» and 360 ). 

• -..4 has at the surface 40a segment-like cut-outs 4 1 , 
The reinforcmg nng 4 has at the 

41' and at the surface 40b similarly shaped cut-outs 4_2^ 

— . o V 9T' and 22 22' respectively of the 

complementary to projections 21, 2 and 2 , 

..termediate element . The cu .u s 4 1 , 41 
wherein the cut-outs of the pairs 4 1 , 4 1 and. 

V, . .re arranged diametrically opposite to one another and 
each case are arrangeu uicx 

wherein the two pairs are offset with-respect to one another by 90 . 
wheremt F 22' of the intermediate element 2 

-"''''':^::Z:^^ each case two of the projections 
are arranged m such a ^ ^ ^^^^ ^^^^ 

rdL:: m ^.s ^hrough these ^angements an 
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offset of the grid structures 3 between two adjacent cast elements 1 by 


90° results. 


The obU,ue view of Fig. 4 shows a part of a n.ixer in accordance with . 
the invention. The mixer structure 3 is indicated by two mutually 

• H-.meters The cast elements 1 and intermediate elements 2 
crossmg diameters. 1 ne c<»= =:n>„fi 
can be held together by a longimdinally slit cyUnder 5 ,sht 50) of 
resilienUy elastic sheet metal lamina. - 

The joint locations between the elements 1 and 2 are --verse to the 
central axis 10. The Joint locations which are given by surfaces 40a. 40b 
ofL cast element 1 are accessible to machining tools for a subsequent 
machining when the isolated cast element is rotated about .ts central 
axis 10. It can be subsequently machined by grinding or tummg. As a 
result of the subsequent machining a predetermined total length L of 
tt,e mixer in the direction of the central axis 10 can be precise y 
achieved, so that the mixer for example fits exactly into a no^le 6 as 
illustrated in Fig. 5. The mixer is inserted seaUngly in a cav.^ 60 of 
nozzle capsule 61 while being pressed by a component 62. 

At its ends the mixer has suitably modified end pieces 2' instead of 
intermediate elements 2. Fig. 6 illustrates in a perspective iUustraUon 
the mixer end region with the end piece 2'. 

Further possibilities for realizing the mixer in accordance with the 
invention are conceivable in addition to the above described first 
embodiment. Some of the above parts of the intermediate elements 2 
can be separate parts which are fitted into cut-outs of the intermediate 
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Li; B 


, • =hown in Fig. 7. Cut-outs 43 and 44 in the 
riement 2. One example is shown in i- ig 

■ » 4 are formed as circular blind holes. Correspondmg 
"3 o element . are cylindrical holts 23, 

'':Crr«t!d cut-outs. Furthermore, only one holt 23 with 
rlZZ cut-outs 25 and 44 or 43 can he provided in each case 

per joint location. 

• tt;^ « tVip reinforcement region 
,n the exemplary embodiment shown m F,g. 8 the remf ^ 

u- V, extended by two webs 45 which cross the nng 4. 

A 4« fi rine which is extenacu ujy . • u 

4 IS a ring thickness, which is 

The reinforcement region 4 has all over , „t , 

„ ™,res 26 of the intermediate element 2 . 
also provided for two wall pieces 

These wall pieces 26 nil the gaps between the webs 45, w 

These wai p ^ toothing 

clearance being provided. M the same ^^^^^^^^^ 

between adjacent cast elements 1 . The wall p 

one another via a sheet metal lamina ring 27 and ' ™ 

^- element 2 The positions of the two ends 30a and 30b 01 
'™ "Ilctr are indicated by the chain-dotted lines 30a. and " 
r rifled m.er the surfaces 40. and 40. form a joint 
ocation between adjacent cast elements 1 . There are no .ng^- 
.etermlning joint locaUons between the cast elements 1 and.^e 
intermediate elements 2. In this exemplary embodiment the angu^ 
displacement of adjacent mbcer structures-3 is not P^-^^^^^^ 
reinforcement 4. Therefore, two different cast elements 1 --'^^ 
provided which differ by a different orientation of the mnter structures 
relative to the arrangement of the webs 45. 


In the exemplary 


embodiment in accordance with Fig. 9 the 
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intennediate element 2 (not illustrated) i. formed sunilarly as in the flrst 
exemplary embodiment. Joint looations are again formed by surfaces 
40a' and 40b' of the reinforcement region 4 and corresponding surfaces 
of the intermediate element 2. 

,n the exemplary embodiment of Fig. 10 the reinforcement region 4 is 
again formed in the shape of a ring, and cut-outs are formed by 
trapezoidal grooves 48. 


